Variably melted granodiorite blocks ejected during the Holocene caldera-forming eruption of Mount Mazama were plucked from the walls of the climactic magma chamber at ~5 km depth. Ion-microprobe U-Pb dating of zircons from two unmelted granodiorite blocks with SHRIMP RG (sensitive high-resolution ion microprobe-reverse geometry) gives a nominal 238 U/ 206 Pb age of 101 -80 +78 ka, or 174 -115 +89 ka when adjusted for an initial 230 Th deficit. SHRIMP RG U-Th measurements on a subset of the zircons yield a 230 Th/ 238 U isochron age of 112 ± 24 ka, considered to be the best estimate of the time of solidification of the pluton. These results suggest that the granodiorite is related to andesite and dacite of Mount Mazama and not to magmas of the climactic eruption. The unexposed granodiorite has an area of at least 28 km 2 . This young, shallow pluton was emplaced in virtually the same location where a similarly large magma body accumulated and powered violent explosive eruptions ~7700 yr ago, resulting in collapse of Crater Lake caldera.
INTRODUCTION
The caldera-forming, climactic eruption of Mount Mazama, during which Crater Lake caldera collapsed, ejected an exceptionally varied assemblage of cumulate and other magmatic rocks (Williams, 1942; Druitt and Bacon, 1989) about 7700 yr ago (6845 ± 50 14 C yr B.P.; Bacon, 1983) . Among them are porphyritic granodiorite and related hypabyssal or plutonic blocks, many of which have been partially melted. None has juvenile magma adhering to its surface. The equilibrated partial melts and features indicative of catastrophic depressurization suggest that the granodiorite blocks were plucked from the walls or floor of the climactic magma chamber during the caldera-forming eruption (Bacon, 1992) . Prior to partial melting, oxygen in much of the granodiorite exchanged with meteoric hydrothermal fluids, as shown by low δ 18 O values in most samples (Bacon et al., 1989) .
We set out to determine the crystallization age of the granodiorite by ion-microprobe U-Pb dating of zircons separated from unmelted blocks using the SHRIMP RG (sensitive high-resolution ion microprobe-reverse geometry) operated by the U.S. Geological Survey and Stanford University. The U-Pb data indicate that most analyzed grains are ca. 100 ka, and none is older than Pleistocene. Subsequent U-Th measurements on a subset of these zircons support a crystallization age of ca.
110 ka. Here we report our results 1 and their significance for magmatic processes at Crater Lake.
GRANODIORITE BLOCKS EJECTED IN THE CALDERA-FORMING ERUPTION
The granodiorite and related rocks occur in all deposits of the climactic eruption of Mount Mazama but are most abundant in late-erupted proximal ignimbrite. The dense to pumiceous blocks are rhombohedral to tabular, have faces that tend to intersect at ~90°, commonly are breadcrusted, and range in size from a few centimeters to ~1 m, rarely to 4 m. Most of the blocks have been partially melted and have from a few percent to as much as 50% high-silica rhyolite glass. Lack of direct interaction with juvenile magma suggests that the blocks were not xenoliths in the climactic magma chamber but instead came from its walls. We limit further description here to the unmelted blocks that are the focus of the present study. The petrology and geochemistry of the spectrum of blocks were described in Bacon (1992).
Zircon was separated from two unmelted, fineto medium-grained, porphyritic quartz diorite or granodiorite samples (461 and 1627; hereafter termed granodiorite). These rocks contain plagioclase phenocrysts (≤6 mm) in a matrix of quartz (≤1.5 mm), alkali feldspar, and sodic plagioclase. Hypersthene and less abundant augite are rimmed by hornblende; hornblende and biotite are the principal mafic silicates. Fe-Ti oxides, apatite, and zircon are accessory phases. The plagioclase + hypersthene + augite phenocryst assemblage of the porphyritic granodiorite is identical to that of most intermediate to silicic eruptive rocks of the Crater Lake area. The granodiorite textures suggest shallow crystallization from magma similar to dacites of Mount Mazama.
An important feature of granitic blocks is their oxygen isotope composition (Bacon et al., 1989 (Bacon et al., , 1994 (Bacon, 1992) . Fractionation of oxygen isotopes between quartz and plagioclase, along with preservation of hornblende and biotite, demonstrates that the two samples from which zircon was separated did not undergo prolonged high-temperature reheating. Oxygen isotope data for diorite and granodiorite fragments in older ejecta are consistent with exchange during growth of the climactic magma chamber (see following). Oxygen isotope data also suggest that assimilation of granodiorite may have contributed to climactic rhyodacite magma (Bacon et al., 1989) .
The grain size, texture, and composition of the granodiorite are permissive of its being the crystallized remnants of a reservoir that fed the Quaternary volcanic center. The bulk chemical and radiogenic isotopic compositions of the granodiorite samples are similar to those of local eruptive rocks (Bacon, 1992; Bacon et al., 1994) . Trace element concentrations and ratios suggested to Bacon (1992) that the granodiorite might be related to voluminous rhyodacite lavas that underlie Mount Mazama, the ca. 0.4 Ma preMazama rhyodacites described by Nakada et al. (1994) . Bacon et al. (1994) suggested that the elevated 87 Sr/ 86 Sr ratios of glasses could indicate an age of ca. 10 Ma for the source pluton. The U-Pb and U-Th zircon ages refute this hypothesis.
GEOLOGIC CONTEXT OF THE PLUTON
The radial distribution of granodiorite blocks around Crater Lake caldera gives an indication of the minimum dimensions of their source pluton.
